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PREDICTION OF RAINFALL BASED ON NEW EMISSION SCENARIOS IN UBOLRATANA DAM AND LAMPAO DAM AREAS
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Abstract

Projections of rainfall based on the Representative Concentration Pathways (RCP) are important for water resource
management planning in local region. This study aimed to assess future rainfall trends covering the Ubolratana Dam and Lam
Pao Dam in the Chi Basin, using data from four Global Climate Models (GCMs): HadGEM2 AO RA, HadGEM2 AO RegCM, HadGEM2
AQO YSU RSM and CORDEX SEA MPI ESM MR under the scenario cases RCP4.5 and RCP8.5 between 2020-2050, compared with
the observed rainfall data between 2006-2016. The results of the study indicated that future rainfall changes in the two
reservoir areas showed similar directions and trends. Future rainfall from the RCP4.5 shows the annual average of 1,044.2-
1,441.3 mm, and in the RCP8.5 is between 1,100.3-1,320.7 mm, which overall is higher than the baseline year between 3.2%-
4.5%. For the analysis on monthly and seasonal changes, it was found that during the rainy season (August-October) the
HadGEM2 AO group was lower than the baseline year. In contrast, during the low season (November-July), the rainfall was
higher than the baseline year, with only CORDEX SEA MPI ESM MR showing the monthly rainfall values consistent with the
baseline year data in both scenario cases. The results of this study are expected to be applied to prepare for the response to
climate change situations, integrated with future reservoir management.

Keywords: Climate change, Global Climate Model, Rainfall, Reservoir, Chi Basin
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Uszgnaldau aau. Falddndunisysulssguuuvedeya
Taen1s downscale Wuuuun3nfiduunn 5x5 ms1eilaiuns
(quit 1)

M15199 1 AnauURlanIzYeluuIIaes GCM

LL‘U‘U‘-S’]am mmaz@ﬂmﬁu’aﬁu
HadGEM2 AO RA 0.44°x0.44°
HadGEM2 AO RegCM 50x50 km?
HadGEM2 AO YSU RSM 50x50 km?
CORDEX SEA MPI ESM MR 25x25 km?

222, amaignisuaseiiSounsyanuuulu

mwmzJLﬁaﬁﬂaaqﬂﬂiLUﬁauLLﬂaqaﬂwwqﬁmmﬂluamﬂm
Aty cmips W mvundusunlduySunanmsunSdanudeu
AnAigSeunsean (Radiative forcing) Tl A.A.2100 dunns
funeugagaamnssulaedmsdidsdauloveiiioadosls
fuun RCPs 4 nsilmnnisal l@wA RCP8.5 RCP6 RCP4.5 uag
RCP2.6 lunisAnwnillafiansanld 2 nsdiannisel Taud
RCP8.5 ua RCPA.5 iilesanifugndeyail aau. thanu3uus
Faunwiesanlueinetereiedliiussans amfiuanniu

wazn1sUSuanAuAIaARauaUnsYNedaNLdug lnaLA e

YOND THE LIMIT

Auteyaananingadin [7] dmsuanunuieves RCP8.S
wnefauumsiilifinesmsvioulsvismuaulunisanfiis
Bounszan lneAnn1suiied 8.5 fndsle ns.u. Fefiodndums
UaseAmiFounszanludaniigaazdemansznuluianing
way RCPA.5 nanofsuudm1eiifin1smnuauInsnisuas
wlevreauanlun1saniigsounsyan sIuaENTRRILINIG
wieluladiifianusiuasis TneAnnsuised 4.5 Sadsle nsa.
warfivsinaiedeunssangegalud .a 2100 Tinduazegly
seduasil Feiodndunuineiifanuaenndeaiuain

wengwlunsaanisudesieFeunsganlutagtu
2.2.3. m3UsvanaunaIanteuTeyaves GCM

msvsvanauAaIaAdouUS LN GCM Fithurld
Iumiﬁﬂmﬁyﬁa?ﬁ Gamma-Gamma (GG) transformation ER
\HuAsA denhuuszondldegraunsvansludsemalnouas
QfinAdu q [8-9] uwrAnveadsiiTnUsrasdiiiofosnis
USuudmnunainedsuiiiinanauiuasusinamusesning
Foyaamn GCM uazan1ilngiainluly lagasnisnseay
wuudzdu (Cumulative distribution function, CDF) u°’111J€j
msadansimed Gamma fiumzan tneditsidunsiey

v W

wazwisfiwesiidfgyfuansluaunisn (1) - @)

1 x
. — a- Z) . (1
F(x; & f) ,B“I"(a)x 1exp (:8) 3X 2 Xrrunc
X
F(x; o) = f()dt 2)
XTrunc
F(xgems @ Blem) = Fxpis; @, Bluis) (3)
*'gem = FHF Xuis; @ Bluis)} (4)

o o fegusne uay BRevuinvestoyain GCM uazannil
anadaligu a dumisiigndaidenthandalvieglusUuens
N3¥91BUVY Gamma XTrunc A9 U3Hailuann GCM fisinu
Funeu COF Faem13dimes Gamma §sazgnimuniuly
aunnsii (2) dmsuaumsi (3) A1 a uar Bavgndnnailae
madszenaliisnisuszanamanululdldgean (Maximum
likelihood estimation method) 1t 8uilUAuIaUTHAIY
$16Tua N GCM AikunsUTuanauAaInLAG ausIeng

AUIULUUNNAY (Inverse) Aauandluaunisy (4)
3. Wan1sANwYI
3.1, Yswarlutyiuengaridnsiviauas GCM

HaNTATIEVUTELTTININaN IR TIIuaE GCM

WRE-08-3



M3UsEgRNMTImNTTUles Ui Assi 26

THE 25" NRTINRL CONVENTEO ON I, ENGIEERNG

NCCEED

BEYOND THE LIMIT

The 26" National Convention on Civil Engineering

23-25 June 2021, Online Conference

Fuit 23-25 fiquaeu 2564, MsUssugUuuueaulay

=

JEWIN W.A.2549-2559 andunisldlagnissivsiudeya

= o a

imi’umﬂmnamumammmaaﬂsmqausuiwmﬁﬁmu 30

¥ . w
L S B - S

an1il Tneuwvaduiufiguidesnseunguusauviiefuiisu

9
v

5wéWQLﬁUﬁwqua%’mﬂﬁi’mu 15 @il wazgrafivinaun 15
a0l Fanansiuniduguil 1 dnFeuiisuiudoyaves
GCM ¥ 4 viialunsdl RCPA.5 waw RCP8 5 ik untsUsuan
anuAaInlAdouiIe33 GG Turianandeadu Tngfiansan
funiaiinniafieglndidssivanidnsioiamniian (5o
tanun 30 90 winduituiisrafuihguasad 15 90 wazens
Wudidune 15 90 auddy Fawanslugd 1) wanis
Wisuifisunuindeiinnesidulinaruedsneluensie
nsdlmanisal RCPA.5 way RCP8.5 Tuufisnafuthguasa
NUIINGH HadGEM2 AO (3 uuuinaes) w3 2 nsdlarnnisel
wansrUSInausuganIUgu Ugu 1,172.7 wa) gendy 9.4%
WAL 3.6% d115U CORDEX WAMIAAININ 11% Uaz 6.2%
pmEdy Auigrafudngiun @giu 1,159.8 uu) ndy
HadGEM2 AO 9031 14.4% uaz 8.5% CODEX n3dl RCP4.5

NN 4% uagnsal RCP8.5 gendn 3.4% mnud1du Aauansly

13451 1,354.4 1,322.2

1,168.2

1TAT27:

1,149.2 1,156.2

1,100.3

Base line HadGEM2 HadGEM2 HadGEM2
AORA AORegCM AO YSU
(RCP45) (RCP4.5)

CORDEX HadGEM2 HadGEM2 HadGEM2
SEAMPI AORA AORegCM AO YSU
RSM
(RCP8.5)

CORDEX
SEAMPI
ESMMR (RCP85) (RCP85)
(RCP4.5)

ESMMR

RSM
( (RCP85)

RCP4.5)

Annual Rainfal

MsSsumsuUsInamubeselvlussninaandasiaiuasuuuinasensal RCPA.5 way

L

[ v
S A @ o

U7t 2 ilefinsanidusedounuilufiuiisrafuihguaa
n§1 HadGEM2 AO wansUSanamusinnindgiuseninegguu
Fma-nanax) nsel RCP4A.5 uag RCP8.5 Wiy 71.1% uag
67.9% MUA1AU ﬂhm@ﬂfﬁﬁas (WeATNIYU-NTNLIAN) LAY
Agalignu 109.1% uag 92.3% nud1sy Tuvagdl CORDEX
wamsAsInIndgusta 2 nadieanisel Tugaeqgeu 29.7%
uaw 22.3% nuddu Tudregeudesuansaiganindgiu
Wiy 12.39% waz 13.8% mudidy dmsuiiuiisnafviha
Unnuinlugieggiy ngu HadGEM2 AO T¥inadwnsidining
§ 62.3% Way 57.8% luvauzdi CODEX fiAngandndgu
intesfie 5.4% way 18.7% dunadnsveuuuiiaaslugis
q@if’]ﬁaﬂﬁguﬁqmLLammﬁ'qqndﬁngwhﬁ'u 63.6% uay
51.19% ogslsfiny wadwsiildain CODEX Tutnguntdoes
wansA1inIdgiuisudniesfe 10.15% uaz 6.4%
L Frzuansnsnituiiguaiatifiuansengand wans

o~ = a 4 ' ' en' = Y
WTHUMEUUIUEUTIERDUTEMINALRRYANANITLRTININ

WaEUUUTIADY GCM anansauanslinagun 3

14422

1,341.2
1,198.1

1,276.8
1,159.8 h2ead 12875 4,1008

Base line HadGEM2 HadGEM2 HadGEM2
AORA AORegCM AO YSU

(RCP45) (RCP45) RSM
(RCP4.5)

CORDEX
SEAMPI
ESM MR
(RCP4.5)

HadGEM2 HadGEM2 HadGEM2

AORA AORegCM AO YSU

(RCP85) (RCP85) RSM
(RCP8.5)

CORDEX
SEAMPI
ESM MR
(RCP8.5)

(b)

RCP8.5 (a) S1aifiuthgua

Model max - min
— @ -Base line
HadGEM2 AO RA (RCP4.5)
HadGEM2 AO RegCM (RCP4.5)
HadGEM2 AO YSU RSM (RCP4.5)
= CORDEX SEA MPI ESM MR (RCP4.5)
HadGEM2 AO RA (RCP8.5)
HadGEM2 AO RegCM (RCP8.5)
HadGEM2 AO YSU RSM (RCP8.5)

=S

SUN 2
Y
391 wag (b) erafiutidu
300 300
250 250 |
200 200
£ £
5 150 T 150
£ £
& 100 & 100
50 50
0 e N 0
JFMAMUJ JASOND
(a) Month (b)
SUN 3
Y

Wguasny uay (b) eruiuiidu
3.2 Usuarlundssiediveuinm

AMTIATIERUSIMEuAIANSAlLaRIAR AINWUUIIABS

J FMAMUJ JASOND

= CORDEX SEA MPI ESM MR (RCP8.5)
Month

maSeuiisuUiinasiuneiieuialgussminaninssiawasuuusiassdislgiunsd RCPA5 uaz RCP8.5 (a) 81aLiu

GCM 313U 4 wuusiaes lunsdl RCP4.5 way RCP8.5 lag
Wiguiisudeyausuiaduvresandinuiduainnsy

U

90 leudng) w.a 2549-2559 (10 ) uwazdeyaarnuuudiaes

WRE-08-4



THE 25" NRTINRL CONVENTEO ON I, ENGIEERNG

EEE The 26" National Convention on Civil Engineering

M3UsEgRNMTImNTTUles Ui Assi 26 N

Fuit 23-25 fiquaeu 2564, MsUssugUuuueaulay

BEYOND THE LIMIT

23-25 June 2021, Online Conference

TuauARTEIINg W.A.2563-2593 (31 U) finsuanwnadnsidu
YSHaunuRdeseUisesddun U N IUIAIIN W.A.2549-

I3

2593 T UENANANTI RCPA.5 uag RCP8.5 dingusvase

W BRABIN5ItAT1EY DA lduN1TUE susUaauS sl ulu

srzenIsuiulgu

3.21. Uswanrluadereluewinaveituiion
Lﬁwﬁquafmﬁ

UsuarluadeseUlutisewnnsewing w.a.2563-2593
210 GCM 9 4 Ysziavluiuiisrafuiiguasmi (Uil @)
N15UIN1UNTE] RCPA5 WU3INa 8 HadGEM2 AO Uans
wltufsgstulueuananunnlumies fe HadGEM2 AO
YSU RSM, HadGEM2 AO RA tae HadGEM2 AO RegCM
U Tuvnigdl CORDEX SEA MPI ESM MR uansuua i
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